The reasons for the evolution and maintenance of striking visual phenotypes are as widespread as the 14 species that display these phenotypes. While study systems such as Heliconius and Dendrobatidae 15 have been well characterized and provide critical information about the evolution of these traits, a 16 breadth of new study systems, in which the phenotype of interest can be easily manipulated and 17 quantified, are essential for gaining a more general understanding of these specific evolutionary 18 processes. One such model is the multicolored Asian lady beetle, Harmonia axyridis, which displays 19 significant elytral spot and color polymorphism. Using transcriptome data from two life stages, adult and 20 larva, we characterize the transcriptome, thereby laying a foundation for further analysis and 21 identification of the genes responsible for the continual maintenance of spot variation in H. axyridis. 22 23 24 25 26 27 28 29 30 31 32 Introduction:
Sexual selection may play a role in color variation in H. axyridis. Osawa and Nishida (1992) remarked 68 that female H. axyridis might choose their mates based on melanin concentration. Their choice, 69 however, has been shown to vary based on season and temperature. Non-melanic (red, orange, or 70 yellow with any spot number) males have a higher frequency of mating in the spring-time, while melanic 71 (black) males have an increased frequency of mating in the summer. While this has been shown with 72 respect to elytral color, no such findings have occurred for spot number. Although these spot patterns 73 are believed to be related to predator avoidance, thermotolerance, or mate choice (Osawa and Nishida, 74 1992), the genetics underlying these patterns is currently unknown.
76
To begin to understand the genomics of elytral coloration and spot patterning, we sequenced the 77 transcriptome of an late-stage larva and adult ladybug. These results lay the groundwork for future study The raw sequence reads corresponding to the two tissue types were error corrected using the software 
118
The quality of the assembly was evaluated using transrate version 1.01 (Unna-Smith 2015;
119
(https://goo.gl/RpdQSU). Transrate generates quality statistics based on a process involving mapping 120 sequence reads back to the assembled transcripts. Transcripts supported by properly mapped reads of 121 a sufficient depth (amongst other things) are judged to be of high quality. In addition to generating quality 122 metrics, transrate produces an alternative assembly with poorly-supported transcripts removed. This 123 improved assembly was used for all downstream analyses and QC procedures. We then evaluated 124 transcriptome completeness via use of the software package BUSCO version 1.1b (Simão 2015).
125
BUSCO searches against a database of highly-conserved single-copy genes in Arthropoda
126
(https://goo.gl/bhTNdr). High quality, complete transcriptomes contain are hypothesized to contain the 127 vast majority of these conserved genes.
129
To remove assembly artifacts remaining after transrate optimization, we estimated transcript abundance 130 using 2 software packages -Salmon version 0.51 (Patro 2015; https://goo.gl/01UIF6) and Kallisto 131 version 0.42.4 (Bray, 2015; https://goo.gl/BsQMpr). Transcripts whose abundance exceeded 0.5 TPM 132 in either adult or larval datasets using either estimation method were retained. We evaluated 133 transcriptome completeness and quality, again, after TPM filtration, using BUSCO and transrate, to 134 ensure that our filtration processes did not significantly effect the biological content of the assembly. 
221
Conclusions:
222
Phenotypic polymorphisms and striking visual phenotypes have fascinated scientists for many years.
223
The breadth of evolutionary causes for the maintenance of these phenotypes are as numerous as the 224 species that display them. One organism, Harmonia axyridis, provides a unique opportunity to explore 225 the genetic basis behind the maintenance of an easy to quantify variation -elytral spot number. While
226
understanding these genomic mechanisms is beyond the scope of this paper, we do provide a reference 227 transcriptome for H. axyridis, a foundational resource for this work.
229
This study indicates that most gene expression profiles are shared across life stages of H. axyridis.
230
While the majority of proteins identified in the assembled transcriptome were structural in function,
231
analyses of protein families using the Pfam database indicated the presence of pigment proteins. In 232 30630 transcripts expressed in both adult and larva 1922 transcripts expressed in adult only 1094 transcripts expressed in larva only particular, RPE65, which functions in the cleavage of carotenoids, was found. In H. axyridis, increased 233 carotenoid pigmentation has been linked to increased alkaloid amounts (Britton et al., 2008) . In addition, 234 the elytral coloration of the seven spot ladybug, Coccinella septempunctata, is a result of several 235 carotenoids (Britton et al., 2008) . While larva are mostly black (Figure 1a) , we posit that the orange 236 sections on the lower back could be due to carotenoid production. Moreover, this study provides a 237 necessary foundation for the continued study of the genetic link between genes and the maintenance 
